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SEQUENCE LISTING 



<120> DENATURANT STABLE AND/OR PROTEASE RESISTANT, CHAPERONE-LIKE OLIGOMERIC PROTEINS, 
POLYNUCLEOTIDES ENCODING SAME, THEIR USES AND METHODS OF INCREASING A SPECIFIC ACTIVITY 
THEREOF 

<130> 29374 

<160> 40 

<170> Patentln version 3.0 
<210> 1 
<211> 567 
<212> DNA 

<213> Populus tremula x Populus tremuloides 
<400> 1 

atccacagag agaaagggaa gacatggcaa ccagaactcc aaagcttgtg aagcacacat 60 
tgttgactcg gttcaaggat gagatcacac gagaacagat cgacaactac attaatgact 120 
ataccaatct gctcgatctc attccaagca tgaagagttt caattggggc acggatctgg 180 
gcatggagtc tgcggagcta aaccgaggat acactcatgc ctttgaatct acatttgaga 240 
gcaagtctgg tttgcaagag tacctcgatt ctgctgctct tgctgcattt gcagaagggt 300 
ttttgcctac tttgtcacag cgtcttgtga tagactactt tctctactaa acgctcagga 360 
gtaacgactt cggccgggct atttcatggt aataaagtaa tgtaatgttc aataaatgct 420 
ggttttgaac cactgaatgt tcgtgtcttg atttcttgtc tgtgctaagt gaagggagtg 480 
ctgctattcc tttaaaaata aagcccttgg ggttgagttg tagtttttca atctttttcc 540 



ccgatttatt tcggtcttgg tgttgtt 



567 



<210> 2 

<211> 108 

<212> PRT 

<213> Populus tremula x Populus tremuloides 



<400> 2 

Met Ala Thr Arg Thr Pro Lys Leu Val Lys His Thr Leu Leu Thr Arg 
15 10 15 

Phe Lys Asp Glu lie Thr Arg Glu Gin lie Asp Asn Tyr He Asn Asp 
20 25 30 



Tyr Thr Asn Leu Leu Asp Leu He Pro Ser Met Lys Ser Phe Asn Trp 

35 40 45 

Gly Thr Asp Leu Gly Met Glu Ser Ala Glu Leu Asn Arg Gly Tyr Thr 
50 55 60 



His Ala Phe Glu Ser Thr Phe Glu Ser Lys Ser Gly Leu Gin Glu Tyr 
65 70 75 80 

Leu Asp Ser Ala Ala Leu Ala Ala Phe Ala Glu Gly Phe Leu Pro Thr 
85 90 95 

Leu Ser Gin Arg Leu Val He Asp Tyr Phe Leu Tyr 
100 105 

<210> 3 

<211> 28 

<212> DNA 

<213> Artificial 



<220> 

<223> synthetic oligonucleotide 
<400> 3 

aaaaccatgg caaccagaac tccaaagc 
<210> 4 



<211> 34 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 4 

aaaaggatcc ttactttatt accatgaaat agcc 

<210> 5 

<211> 593 

<212> DNA 

<213> Populus tremula x Populus tremuloides 
<220> 

<221> misc_f eature 

<222> (224) . . () 

<223> any nucleotide 

<220> 

<221> misc_f eature 

<222> (451) . . () 

<223> any nucleotide 

<220> 

<221> misc_f eature 

<222> (566) . . () 



<223> any nucleotide 



<400> 5 

gtcgaaccca cgcgtccgtc tatagcatcc agcagagaga aagagaagac atggcaacca 60 

gaactccaaa gcttgtgaag cacacattgt tgactcggtt caaggatgag atcacacgag 120 

aacagatcga caactacatt aatgactata ccaatctgct cgatctcatt ccaagcatga 180 

agagtttcaa ttggggcacg gatctgggca tggagtctgc ggantaaacc gaggatacac 240 

tcatgccttt gaatctacat ttgagagcaa gtctggtttg caagagtacc tcgattctgc 300 

tgctcttgct gcatttgcag aagggttttt gcctactttg tcacagcgtc ttgtgataga 360 

ctactttctc tactaaacgc tcaggggtaa cgacttcggc cgggctattt cattggataa 420 

agtaatgtat gttcataaat gctggttttg naccactgaa tgttcgtgtc ttgatttctt 480 

gttgtgtaag tgaagggagt gtgctattcc ttaaaattaa gccttgggtt gagttgtgtt 540 

ttccatcttt tcccggttat tcgggncagg tgtgtttcct cccatttagg cca 593 

<210> 6 
<211> 357 
<212> DNA 

<213> Populus tremula x Populus tremuloides 



<220> 

<221> misc_feature 

<222> (201) . . () 

<223> any nucleotide 



<220> 
<221> 
<222> 



misc_feature 
(302) . . () 



<223> any nucleotide 
<400> 6 

tacatccaca gagagaaaga gaagacatgg caaccagaac tccaaagctt gtgaagcaca 60 

cattgttgac tcggttcaag gatgagatca cacgagaaca gatcgacaac tacattaatg 120 

actataccaa tctgctcgat ctcattccaa gcatgaagag tttcaattgg ggcacggatc 180 

tgggcatgga gtctgcggag ntaaaccgag gatacactca tgcctttgaa tctacatttg 240 

agagcaagtc tggttgcaag agtacctcga ttctgctgct cttgctgcat ttgcagaagg 300 

gnttttgcta ctttgcacag cgcttgtgat agactacttc tctactaaac gctcagg 357 

<210> 7 

<211> 98 

<212> PRT 

<213> Triticum aestivum 
<220> 

<221> misc_f eature 

<222> (50) . . (51) 

<223> any amino acid 

<400> 7 

val Val Lys His Leu Val lie Val Gin Phe Lys Glu Asp Val Thr Pro 
15 10 15 

Glu Arg Leu Asp Gly Leu lie Arg Gly Tyr Ala Gly Leu Val Asp Lys 
20 25 30 

Val Pro Ser Met Lys Ala Phe His Trp Gly Thr Asp Val Ser lie Glu 
35 40 45 



Asn Xaa Xaa Met His Gin Gly Phe Thr His Val Phe Glu Ser Thr Phe 
50 55 60 



Glu Ser Thr Glu Gly Val Lys Glu Tyr Val Tyr His Pro Ala His Val 
65 70 75 80 

Glu Phe Ala Thr Asp Phe Leu Gly Ser Thr Glu Lys Val Leu lie lie 
85 90 95 

Asp Phe 

<210> 8 

<211> 98 

<212> PRT 

<213> Triticum aestivum 



<220> 

<221> misc_f eature 

<222> (50).. (51) 

<223> any amino acid 

<400> 8 

Val Val Lys His Leu Val lie Val Gin Phe Lys Glu Asp Val Thr Pro 
15 10 15 

Glu Arg Leu Asp Gly Leu lie Arg Gly Tyr Ala Gly Leu Val Asp Lys 
20 25 30 

Val Pro Ser Met Lys Ala Phe His Trp Gly Thr Asp Val Ser lie Glu 
35 40 45 

Asn Xaa Xaa Met His Gin Gly Phe Thr His Val Phe Glu Ser Thr Phe 
50 55 60 

Glu Ser Thr Glu Gly Val Lys Glu Tyr Val Tyr His Pro Ala His Val 
65 70 75 80 

Glu Phe Ala Thr Asp Phe Leu Gly Ser Thr Glu Lys Val Leu lie lie 
85 90 95 



Asp Phe 
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<210> 9 

<211> 98 

<212> PRT 

<213> Triticum aestivum 
<220> 

<221> misc_f eature 

<222> (50).. (51) 

<223> any amino acid 

<400> 9 

Val Val Lys His Leu Val lie Val Gin Phe Lys Glu Asp Val Thr Pro 
15 10 15 

Glu Arg Leu Glu Gly Leu lie Arg Gly Tyr Ala Gly Leu Val Asp Lys 
20 25 30 

Val Pro Ser Met Lys Ala Phe His Trp Gly Thr Asp Val Ser lie Glu 
35 40 45 

Asn Xaa Xaa Met His Gin Gly Phe Thr His Val Phe Glu Ser Thr Phe 
50 55 60 

Glu Ser Thr Glu Gly Val Lys Glu Tyr Val Tyr His Pro Ala His Val 
65 70 75 80 

Glu Phe Ala Thr Asp Phe Leu Gly Ser Thr Glu Lys Val Leu lie lie 
85 90 95 

Asp Phe 

<210> 10 
<211> 84 
<212> PRT 



<213> Zea mays 



8 



<220> 

<221> misc_feature 

<222> (50).. (51) 

<223> any amino acid 



<400> 10 

Val Val Lys His lie Leu Leu Ala Ser Phe Lys Glu Glu Val Thr Gin 
15 10 15 

Glu Arg Leu Asp Glu Leu lie Arg Gly Tyr Ala Ala Leu Val Gly Val 
20 25 30 

Val Pro Ser Met Lys Ala Phe His Trp Gly Thr Asp Val Ser lie Glu 
35 40 45 

Asn Xaa Xaa Met His Gin Gly Phe Thr His Val Phe Glu Ser Thr Phe 
50 55 60 

Glu Ser Thr Glu Gly He Lys Glu Tyr He Glu His Pro Ala His Val 
65 70 75 80 

Glu Phe Ala Lys 

<210> 11 

<211> 98 

<212> PRT 

<213> Oryza sativa 



<220> 

<221> misc_f eature 

<222> (50).. (51) 

<223> any amino acid 

<400> 11 



9 



Val Val Lys His lie Leu Leu Ala Arg Phe Lys Glu Asp Val Ala Pro 
15 10 15 

Glu Arg Leu Asp Gin Leu lie Arg Gly Tyr Ala Gly Leu Val Asp Leu 
20 25 30 

Val Pro Ser Met Lys Ala Phe His Trp Gly Thr Asp Val Ser He Glu 
35 40 * 45 

Asn Xaa Xaa Met His Gin Gly Phe Thr His Val Phe Glu Ser Thr Phe 
50 55 60 

Glu Ser Thr Glu Gly Val Lys Glu Tyr He Glu His Pro Ala His Val 
65 70 75 80 

Glu Phe Ala Asn Glu Phe Leu Pro Val Leu Glu Lys Thr Leu He He 
85 90 95 

Asp Tyr 

<210> 12 

<211> 98 

<212> PRT 

<213> Triticum aestivum 
<220> 

<221> misc_f eature 

<222> (21).. () 

<223> any amino acid 

<220> 

<221> misc_f eature 

<222> (48) . . (49) 

<223> any amino acid 



<400> 12 



10 



Val Val Lys His Leu Val Leu Ala Arg Phe Lys Glu Glu Ala Thr Pro 
15 10 15 

Glu Ala Leu Asp Xaa Leu lie Arg Arg Tyr Ala Gly Leu Val Asp Ala 
20 25 30 

Val Pro Ser Met Lys Ala Phe His Trp Gly Thr Asp Val Thr Val Xaa 
35 40 45 

Xaa Leu Asp Thr His Glu Gly Phe Thr His Val Phe Glu Ser Thr Phe 
50 55 60 

Glu Ser Ala Glu Gly Val Lys Glu Tyr lie Ala His Pro Ser His Val 
65 70 75 80 

Glu Phe Val Asp Glu Phe Leu Ala Leu Ala Glu Lys Met Leu lie Val 
85 90 95 

Asp Tyr 

<210> 13 

<211> 109 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 13 

Met Glu Glu Ala Lys Gly Pro Val Lys His Val Leu Leu Ala Ser Phe 
15 10 15 

Lys Asp Gly Val Ser Pro Glu Lys lie Glu Glu Leu lie Lys Gly Tyr 
20 25 30 

Ala Asn Leu Val Asn Leu lie Glu Pro Met Lys Ala Phe His Trp Gly 
35 40 45 

Lys Asp Val Ser lie Glu Asn Leu His Gin Gly Tyr Thr His lie Phe 
50 55 60 

Glu Ser Thr Phe Glu Ser Lys Glu Ala Val Ala Glu Tyr lie Ala His 
65 70 75 80 

Pro Ala His Val Glu Phe Ala Thr lie Phe Leu Gly Ser Leu Asp Lys 
85 90 95 



Val Leu Val lie Asp Tyr Lys Pro Thr Ser Val Ser Leu 



100 

<210> 14 
<211> 47 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 14 

Leu His Gin Gly Tyr Thr His lie Leu Glu Ser Thr Phe Glu Ser Lys 
15 10 15 

Glu Ala Val Ala Glu Tyr lie Ala His Pro Ala His Val Glu Phe Ala 
20 25 30 

Thr He Phe Leu Gly Ser Leu Asp Lys Val Leu Val He Asp Tyr 
35 40 45 

<210> 15 

<211> 98 

<212> PRT 

<213> Glycine max 

<220> 

<221> misc_f eature 

<222> (50).. (51) 

<223> any amino acid 

<400> 15 

Val Val Lys His Val Leu Leu Ala Lys Phe Lys Asp Asp Val Thr Pro 
15 10 15 

Glu Arg He Glu Glu Leu He Lys Asp Tyr Ala Asn Leu Val Asn Leu 
20 25 30 



11 

105 



12 



He Pro Pro Met Lys Ser Phe His 
35 40 

Asn Xaa Xaa Leu His Gin Gly Phe 
50 55 

Glu Ser Pro Glu Gly Val Ala Glu 
65 70 

Glu Tyr Ala Asn Leu Phe Leu Ser 
85 

Asp Tyr 

<210> 16 

<211> 98 

<212> PRT 

<213> Lycopersicon esculentum 
<220> 

<221> misc_feature 

<222> (50).. (51) 

<223> any amino acid 



Trp Gly Lys Asp Val Ser Ala Glu 
45 

Thr His Val Phe Glu Ser Thr Phe 
60 

Tyr Val Ala His Pro Ala His Val 
75 80 

Cys Leu Glu Lys Val He Val He 
90 95 



<400> 16 

Val Val Lys His He Leu Leu Ala 
1 5 

Glu Gin He Asp Gin Leu He Lys 
20 

Val Glu Pro Met Lys Ala Phe Gin 
35 40 

Asn Xaa Xaa Leu His Gin Gly Phe 
50 55 

Asp Ser Leu Glu Gly Val Ala Glu 
65 70 



Lys Phe Lys Asp Gly He Pro Pro 
10 15 

Gin Tyr Ala Asn Leu Val Asn Leu 
25 30 

Trp Gly Lys Asp Val Ser He Glu 
45 

Thr His Val Phe Glu Ser Thr Phe 
60 

Tyr He Ala His Pro Val His Val 
75 80 



13 

Glu Tyr Ala Asn Thr Leu Leu Pro Gin Leu Glu Lys Phe Leu lie Val 
85 90 95 

Asp Tyr 

<210> 17 

<211> 93 

<212> PRT 

<213> Glycine max 

<220> 

<221> misc_f eature 

<222> (49).. (50) 

<223> any amino acid 

<400> 17 

His Val Leu Leu Pro Lys Leu Lys Asp Tyr Phe Thr Pro Glu Arg lie 
15 10 15 

Glu Leu Met Val Asp Tyr Ala Asn Leu Val Asn Leu Met Pro Arg Met 
20 25 30 

Lys Ser Phe His Ser Gly Arg Asp Val Ser Ala Glu Tyr Leu His Leu 
35 40 45 

Xaa Xaa Gly Cys Thr His Val Tyr Glu Ser Thr Phe Asp Ser Pro Gly 
50 55 60 

Val Ala Glu Tyr Val Ala His Ala Ala His Val Glu Tyr Ala Asn Gin 
65 70 75 80 

Asp Leu Ser Cys Leu Glu Lys Val lie Ala lie Asp Tyr 
85 90 

<210> 18 
<211> 108 



<212> PRT 



14 



<213> Populus tremula x Populus tremuloides 



<400> 18 

Met Ala Thr Arg Thr Pro Lys Leu Val Lys His Thr Leu Ala Thr Arg 
15 10 15 

Phe Lys Asp Glu lie Thr Arg Glu Gin lie Asp Asn Tyr lie Asn Asp 
20 25 30 

Tyr Thr Asn Leu Leu Asp Leu lie Pro Ser Met Lys Ser Phe Asn Trp 
35 40 45 

Gly Thr Asp Leu Gly Met Glu Ser Ala Glu Leu Asn Arg Gly Tyr Thr 
50 55 60 

His Ala Phe Glu Ser Thr Phe Glu Ser Lys Ser Gly Leu Gin Glu Tyr 
65 70 75 80 

Leu Asp Ser Ala Ala Leu Ala Ala Phe Ala Glu Gly Phe Leu Pro Thr 
85 90 95 

Leu Ser Gin Arg Leu Val lie Asp Tyr Phe Leu Tyr 
100 105 

<210> 19 
<211> 96 
<212> PRT 

<213> Triticum aestivum 



<220> 

<221> misc_feature 

<222> (18) . . (20) 

<223> any amino acid 

<220> 

<221> misc_f eature 

<222> (49).. () 



15 



<223> any amino acid 



<400> 19 

Lys His Leu Cys Leu Val Arg Phe Lys Glu Gly Val Val Val Glu Asp 
15 10 15 

lie Xaa Xaa Xaa lie Glu Glu Leu Thr Lys Leu Ala Ala Glu Leu Asp 
20 25 30 

Thr Val Lys Phe Phe Gly Trp Gly Lys Asp Val Leu Asn Gin Glu Ala 
35 40 45 

Xaa Leu Thr Gin Gly Phe Thr His Val Phe Ser Met Ser Phe Ala Ser 
50 55 60 

Ala Glu Asp Leu Ala Ala Tyr Met Gly His Glu Lys His Ser Ala Phe 
65 70 75 80 

Ala Ala Thr Phe Met Ala Val Leu Asp Lys Val Val Val Leu Asp Phe 
85 90 95 

<210> 20 
<211> 96 
<212> PRT 

<213> Triticum aestivum 



<220> 

<221> misc_f eature 

<222> (18).. (20) 

<223> any amino acid 



<220> 

<221> misc_feature 

<222> (49) . . () 

<223> any amino acid 



16 

<400> 20 

Lys His Leu Cys Leu Val Arg Phe Lys Glu Gly Val Val Val Glu Asp 
15 10 15 

He Xaa Xaa Xaa He Glu Glu Leu Thr Lys Leu Ala Ala Glu Leu Asp 
20 25 30 

Thr Val Lys Phe Phe Gly Trp Gly Lys Asp Val Leu Asn Gin Glu Ala 
35 40 45 

Xaa Leu Thr Gin Gly Phe Thr His Val Phe Ser Met Ser Phe Ala Ser 
50 55 60 

Ala Glu Asp Leu Ala Ala Cys Met Gly His Glu Lys His Ser Ala Phe 
65 70 75 80 

Ala Ala Thr Phe Met Ala Val Leu Asp Lys Val Val Val Leu Asp Phe 
85 90 95 

<210> 21 
<211> 96 
<212> PRT 

<213> Triticum aestivum 



<220> 

<221> misc_f eature 

<222> (18) . . (20) 

<223> any amino acid 



<220> 

<221> misc_f eature 

<222> (49) . . () 

<223> any amino acid 

<400> 21 



17 



Lys His Leu Cys Met Ala Lys Phe Lys Glu Gly Val Val Val Glu Asp 
15 10 15 

lie Xaa Xaa Xaa He Gin Glu Leu Thr Lys Leu Ala Ala Glu Leu Asp 
20 25 30 

Thr Val Lys Tyr Phe Gly Trp Gly Lys Asp Val Leu Asn Gin Glu Ala 
35 40 45 

Xaa Leu Thr Gin Gly Phe Thr His Val Phe Val Met Thr Phe Ala Ser 
50 55 60 

Ala Glu Asp Leu Ala Ala Cys Met Gly His Glu Lys His Thr Ala Phe 
65 70 75 80 

Ala Ala Thr Phe Met Ala Ala Leu Asp Lys Val Val Val Met Asp Phe 
85 90 95 

<210> 22 

<211> 97 

<212> PRT 

<213> Oryza sativa 

<220> 

<221> misc_feature 

<222> (15).. (17) 

<223> any amino acid 

<220> 

<221> misc_feature 

<222> (45).. () 

<223> any amino acid 



<400> 22 



Val Lys His Leu Cys Leu Val Lys Phe Lys Glu Glu Val Leu Xaa Xaa 
15 10 15 
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Xaa Val Asp Asp lie Leu Gin Gly Met Thr Lys Leu Val Ser Glu Met 
20 25 30 

Asp Met Val Lys Ser Phe Glu Trp Gly Lys Asp Val Xaa Leu Asn Gin 
35 40 45 

Glu Met Leu Thr Gin Gly Phe Thr His Val Phe Ser Leu Thr Phe Ala 
50 55 60 

Ser Ser Glu Asp Leu Thr Thr Tyr Met Ser His Glu Arg His Gin Glu 
65 70 75 80 

Phe Ala Gly Thr Phe Met Ala Ala He Asp Lys Val Val Val Val Asp 
85 90 95 

Phe 

<210> 23 
<211> 104 
<212> PRT 

<213> Sorghum bicolor 
<220> 

<221> misc_f eature 
<222> (40).. (42) 
<223> any amino acid 

<220> 

<221> misc_feature 

<222> (52).. () 

<223> any amino acid 

<400> 23 



Arg Arg Pro Thr Met Gly Glu Val Lys His Leu Cys Leu Val Lys Phe 
15 10 15 



19 



Lys Glu Gly Val Val Val Glu Asp Val Leu Lys Gly Met Thr Asp Leu 
20 25 30 

Val Ala Gly Met Asp Met Val Xaa Xaa Xaa Lys Ser Phe Glu Trp Gly 
35 40 45 

Gin Asp Val Xaa Leu Asn Gin Glu Met Leu Thr Gin Gly Phe Thr His 
50 55 60 

Val Phe Ser Leu Thr Phe Ala Phe Ala Asp Asp Leu Ala Thr Tyr Met 
65 70 75 80 

Gly His Asp Arg His Ala Ala Phe Ala Ala Thr Phe Met Ala Ala Leu 
85 90 95 

Asp Lys Val Val Val lie Asp Phe 
100 

<210> 24 
<211> 77 
<212> PRT 
<213> Zea mays 

<220> 

<221> misc_f eature 

<222> (25).. () 

<223> any amino acid 



<400> 24 

Glu Ser Thr Phe Glu Ser Thr Glu Gly lie Lys Glu Tyr He Glu His 
15 10 15 

Pro Ala His Val Glu Phe Ala Lys Xaa Leu Asn Gin Glu Met Leu Thr 
20 25 30 

Gin Gly Phe Thr His Val Phe Ser Leu Thr Phe Ala Thr Ala Ala Asp 
35 40 45 

Leu Ala Ala Tyr Met Ala His Asp Ser His Thr Ala Phe Ala Ala Thr 
50 55 60 



20 

Phe Met Ala Ala lie Asp Lys Val Leu Val Val Asp Phe 
65 70 75 

<210> 25 

<211> 97 

<212> PRT 

<213> Lycopersicon esculentum 
<220> 

<221> misc_f eature 

<222> (32).. (34) 

<223> any amino acid 

<220> 

<221> misc_f eature 

<222> (44).. (45) 

<223> any amino acid 

<400> 25 

Lys His Leu Val Leu Val Lys Phe Lys Glu Asp Val Val Val Glu Asp 
15 10 15 

lie Leu Lys Glu Leu Glu Lys Leu Val Gin Glu Met Asp lie Val Xaa 
20 25 30 

Xaa Xaa Lys Ser Phe Val Trp Gly Lys Asp Val Xaa Xaa Glu Ser His 
35 40 45 

Glu Met Leu Arg Gin Gly Phe Thr His Ala lie lie Met Thr Phe Asn 
50 55 60 

Ser Lys Glu Asp Tyr Gin Thr Phe Ala Asn His Pro Asn His Val Gly 
65 70 75 80 



Phe Ser Ala Thr Phe Ala Thr Val lie Asp Lys Ala Val Leu Leu Asp 
85 90 95 



21 

Phe 

<210> 26 

<211> 94 

<212> PRT 

<213> Solanum tuberosum 
<220> 

<221> misc_feature 

<222> (29) . . (31) 

<223> any amino acid 

<220> 

<221> misc_feature 

<222> (41).. (42) 

<223> any amino acid 

<220> 

<221> misc_feature 

<222> (75) . . (76) 

<223> any amino acid 

<400> 26 

Leu Leu Val Lys Phe Lys Gin Asp Val Val Glu Glu Asp Val Leu Lys 
1 5 10 15 



Gin lie Glu Gin Leu Val Asn Glu lie Asp Leu lie Xaa Xaa Xaa Lys 
20 25 30 



22 

Ser Phe val Trp Gly Lys Asp Thr Xaa Xaa Glu Ser Asn Glu Met Val 
35 40 45 

Thr Gin Gly Tyr Thr His Ala Met lie Met Thr Phe Asn Ser Lys Glu 
50 55 60 

Asp Tyr Glu Ala Cys Val Val Lys Glu Val Xaa Xaa Glu Phe Ser Ala 
65 70 75 80 

He Phe Val Thr Val Val Glu Lys He Leu Val Leu Asn Phe 
85 90 

<210> 27 

<211> 96 

<212> PRT 

<213> Glycine max 

<220> 

<221> misc_feature 

<222> (13).. (15) 

<223> any amino acid 

<220> 

<221> misc_feature 

<222> (43) . . (44) 

<223> any amino acid 

<400> 27 

His Tyr Val He Val Lys Phe Lys Asp Gly Val Ala Xaa Xaa Xaa Val 
15 10 15 

Asp Asp Leu He Gin Gly Leu Glu Lys Met Val Phe Gly He Asp His 
20 25 30 



Val Lys Ser Phe Glu Trp Gly Lys Asp He Xaa Xaa Glu Ser His Asp 
35 40 45 



23 

Met Leu Arg Gin Gly Phe Thr His Ala Phe Leu Met Thr Phe Asn Gly 
50 55 60 

Lys Glu Glu Phe Asn Ala Phe Gin Thr His Pro Asn His Leu Glu Phe 
65 70 75 80 

Ser Gly Val Phe Ser Pro Ala lie Glu Lys He Val Val Leu Asp Phe 
85 90 95 

<210> 28 

<211> 96 

<212> PRT 

<213> Glycine max 

<220> 

<221> misc_f eature 

<222> (13).. (15) 

<223> any amino acid 

<220> 

<221> misc_feature 

<222> (43).. (44) 

<223> any amino acid 

<400> 28 

His Tyr Val He Val Lys Phe Lys Asp Gly Val Ala Xaa Xaa Xaa Val 
1 5 10 15 

Asp Glu Leu He Gin Gly Leu Glu Lys Met Val Ser Gly lie Asp His 
20 25 30 

Val Lys Ser Phe Glu Trp Gly Lys Asp He Xaa Xaa Glu Ser His Asp 
35 40 45 



Met Leu Arg Gin Gly Phe Thr His Val Phe Leu Met Ala Phe Asn Gly 
50 55 60 



24 

Lys Glu Glu Phe Asn Ala Phe Gin Thr His Pro Asn His Leu Glu Phe 
65 70 75 80 

Thr Gly Val Phe Ser Pro Ala lie Glu Lys He Val Val Leu Asp Phe 
85 90 95 

<210> 29 

<211> 97 

<212> PRT 

<213> Glycine max 



<220> 

<221> misc_feature 

<222> (14).. (16) 

<223> any amino acid 

<220> 

<221> misc_f eature 

<222> (44).. (45) 

<223> any amino acid 

<400> 29 

Lys His Phe Val He Val Lys Phe Lys Glu Gly Val Ala Xaa Xaa Xaa 
15 10 15 

Val Asp Glu Leu Thr Lys Gly Met Glu Lys Leu Val Thr Glu He Gly 
20 25 • 30 

Ala Val Lys Ser Phe Glu Trp Gly Gin Asp He Xaa Xaa Glu Ser Leu 
35 40 45 

Asp Val Leu Arg Gin Gly Phe Thr His Ala Phe Leu Met Thr Phe Asn 
50 55 60 

Lys Lys Glu Asp Phe Val Ala Phe Gin Ser His Pro Asn His Val Glu 
65 70 75 80 



25 

Phe Ser Thr Lys Phe Ser Ala Ala lie Glu Asn lie Val Leu Leu Asp 
85 90 95 

Phe 

<210> 30 

<211> 43 

<212> PRT 

<213> Glycine max 

<220> 

<221> misc_f eature 

<222> (18).. (19) 

<223> any amino acid 

<400> 30 

Leu Val Ser Glu lie His Ala Val Lys Ser Phe Glu Trp Gly Gin Asp 
15 10 15 

lie Xaa Xaa Glu Ser Leu Asp Val Leu Arg Gin Gly Phe Thr His Ala 
20 25 30 

Phe Leu Met Thr Phe Asn Lys Lys Arg Arg Leu 
35 40 

<210> 31 

<211> 111 

<212> PRT 

<213> Arabidopsis thaliana 

<400> 31 



Met Ala Thr Ser Gly Phe Lys His Leu Val Val Val Lys Phe Lys Glu 
15 10 15 



26 

Asp Thr Lys Val Asp Glu lie Leu Lys Gly Leu Glu Asn Leu Val Ser 
20 25 30 

Gin lie Asp Thr Val Lys Ser Phe Glu Trp Gly Glu Asp Lys Glu Ser 
35 40 45 

His Asp Met Leu Arg Gin Gly Phe Thr His Ala Phe Ser Met Thr Phe 
50 55 60 

Glu Asn Lys Asp Gly Tyr Val Ala Phe Thr Ser His Pro Leu His Val 
65 70 75 80 

Glu Phe Ser Ala Ala Phe Thr Ala Val lie Asp Lys lie Val Leu Leu 
85 90 95 

Asp Phe Pro Val Ala Ala Val Lys Ser Ser Val Val Ala Thr Pro 
100 105 110 

<210> 32 

<211> 100 

<212> PRT 

<213> Glycine max 

<220> 

<221> misc_feature 

<222> (39) . . () 

<223> any amino acid 

<220> 

<221> misc_feature 

<222> (55).. (56) 

<223> any amino acid 

<400> 32 



Lys Thr Val Glu His lie Val Leu Phe Lys Val Lys Glu Glu Thr Glu 
15 10 15 



27 

Pro Ser Lys Val Ser Asp Met Val Asn Gly Leu Gly Ser Leu Val Ser 
20 25 30 

Leu Asp Pro Val Leu His Xaa Leu Ser Val Gly Pro Leu Leu Arg Asn 
35 40 45 

Arg Ser Ser Ala Leu Thr Xaa Xaa Phe Thr His Met Leu His Ser Arg 
50 55 60 

Tyr Lys Ser Lys Glu Asp Leu Glu Ala Tyr Ser Ala His Pro Ser His 
65 70 75 80 

Val Ser Val Val Lys Gly Tyr Val Leu Pro lie lie Asp Asp lie Met 
85 90 95 

Ser Val Asp Trp 
100 

<210> 33 
<211> 102 
<212> PRT 
<213> Artificial 



<220> 

<223> Consensus sequence 
<220> 

<221> misc_f eature 

<222> (12) . . () 

<223> any amino acid 

<220> 

<221> misc_feature 

<222> (14) . . () 

<223> any amino acid 



<220> 

<221> misc_f eature 

<222> (17).. (18) 

<223> any amino acid 

<220> 

<221> misc_f eature 

<222> (20) . . () 

<223> any amino acid 

<220> 

<221> misc_feature 

<222> (23) . . () 

<223> any amino acid 

<220> 

<221> misc_feature 

<222> (27) . . ( ) 

<223> any amino acid 

<220> 

<221> misc_feature 

<222> (30) . . (32) 

<223> any amino acid 

<220> 



<221> misc_feature 

<222> (34).. () 

<223> any amino acid 

<220> 

<221> misc_feature 

<222> (36).. (37) 

<223> any amino acid 

<220> 

<221> misc_f eature 

<222> (42).. () 

<223> any amino acid 

<220> 

<221> misc_feature 

<222> (48).. (49) 

<223> any amino acid 

<220> 

<221> misc_feature 

<222> (51).. (54) 

<223> any amino acid 



<220> 
<221> 



misc feature 



30 



<222> (77).. (78) 
<223> any amino acid 

<220> 

<221> misc_f eature 

<222> (87) . . (88) 

<223> any amino acid 

<220> 

<221> misc_feature 

<222> (90) . . () 

<223> any amino acid 

<220> 

<221> misc_feature 

<222> (92) . . (93) 

<223> any amino acid 

<400> 33 

Val Lys His Leu Val Leu Val Lys Phe Lys Glu Xaa Val Xaa Pro Glu 
15 10 15 

Xaa Xaa Asp Xaa Leu lie Xaa Gly Tyr Ala Xaa Leu Val Xaa Xaa Xaa 
20 25 30 

Asp Xaa Val Xaa Xaa Met Lys Ser Phe Xaa Trp Gly Lys Asp Val Xaa 
35 40 45 

Xaa Glu Xaa Xaa Xaa Xaa Leu His Gin Gly Phe Thr His Val Phe Glu 
50 55 60 

Ser Thr Phe Glu Ser Lys Glu Gly Val Ala Glu Tyr Xaa Xaa His Pro 
65 70 75 80 
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Ala His Val Glu Phe Ala Xaa Xaa Phe Xaa Leu Xaa Xaa Leu Glu Lys 
85 90 95 

Val Leu Val He Asp Phe 
100 

<210> 34 
<211> 428 
<212> DNA 

<213> Populus deltoides 



<400> 34 

atggcaacca gaactccaaa gcttgtgaag cacacattgt tgactcggtt caaggatgag 60 

atcacacgag aacaaatcga caactacatt aatgactata ccaatctgct cgatctcatt 120 

ccaaccatga agagtttcaa ttggggcacg gatttgggca tggagtctgc ggagctaaac 180 

cgaggataca ctcatgcctt tgaatctaca tttgagagca agtcaggttt gcaagagtac 240 

ctcgattctg ctgctcttgc tgcatttgca gaaggatttt tgcctacttt gtcacagcgt 300 

cttgtgatag actactttct ctactaaatg ctcaggagta acgacttcgg ccgggctatt 360 

tcatgggaat aaagtaatgt aatgtgcaat aaatgctggt tttgaaccac tgaatgttcg 420 

tgtcttga 428 

<210> 35 

<211> 112 

<212> PRT 

<213> Populus deltoides 



<400> 35 

Met Ala Thr Arg Thr Pro Lys Leu Val Lys His Thr Leu Leu Thr Arg 
15 10 15 

Phe Lys Asp Glu He Thr Arg Glu Gin He Asp Asn Tyr He Asn Asp 
20 25 30 



32 

Tyr Thr Asn Leu Leu Asp Leu He Pro Thr Met Lys Ser Phe Thr Phe 
35' 40 45 

Asn Trp Gly Thr Asp Leu Gly Met Glu Ser Ala Glu Leu Asn Arg Gly 
50 55 60 

Tyr Thr His Ala Phe Glu Ser Thr Phe Glu Ser Lys Ser Gly Leu Gin 
65 70 75 80 

Glu Tyr Leu Asp Ser Ala Ala Leu Ala Ala Phe Ala Glu Gly Phe Leu 
85 90 95 

Pro Thr Leu Ser Gin Arg Leu Val He Asp Phe Thr Tyr Phe Leu Tyr 
100 105 110 

<210> 36 

<211> 9 

<212> PRT 

<213> Artificial 

<220> 

<223> conserved consensus sequences 
<400> 36 

His Ala Phe Glu Ser Thr Phe Glu Ser 
1 5 

<210> 37 

<211> 3 

<212> PRT 

<213> Artificial 

<220> 

<223> conserved consensus sequences 

<400> 37 

Val Lys His 
1 
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<210> 38 

<211> 3 

<212> PRT 

<213> Artificial 

<220> 

<223> conserved consensus sequences 

<400> 38 

Lys Ser Phe 
1 

<210> 39 

<211> 497 

<212> DNA 

<213> Populus tremula x Populus tremuloides 
<220> 

<221> misc_f eature 

<222> (21) . . () 

<223> any nucleotide 

<220> 

<221> misc_feature 

<222> (50) . . <) 

<223> any nucleotide 

<220> 

<221> misc feature 



<222> 
<223> 



(75) . . () 

any nucleotide 



<220> 

<221> misc_feature 

<222> (108).. {) 

<223> any nucleotide 

<220> 

<221> misc_feature 

<222> (128).. () 

<223> any nucleotide 

<220> 

<221> misc_f eature 

<222> (147) . . () 

<223> any nucleotide 

<220> 

<221> misc_feature 

<222> (182) . . (} 

<223> any nucleotide 

<220> 

<221> misc_f eature 

<222> (270).. () 



35 



<223> any nucleotide 



<400> 39 

tcagagagag aaagagaaga ntggaacaga actccaaagc ttgtgaagan acattgtgac 60 

tcggtcaagg atgantcaca cagaacagat cgacaataca ttaatganat accaatctgc 120 

tcgatccntc attccaagct gaaganttca ttggggcacg gatctgggct ggagtctgcg 180 

gntaaaccga ggatacactc agcctttgat ctactttgag agcagtctgg tttgcaagag 240 

tactcgatct gctgctcttg ctgcattgcn gaagggtttg cctactttgt cacagcgtct 300 

tgtgatagac tactttctct actaaacgct cagggtaacg acttcggccg ggtattcatg 360 

gataagtatg tatgtccata atgctggttt gaccactgat gtccgtgtct gattctgttg 420 

tgctagtgag ggatgctgct atccttaaaa taagcctggg ttgagtgtgt ttccactttt 480 

cccgataatt cggtcag 497 

<210> 40 

<211> 366 

<212> DNA 

<213> Populus tremula x Populus tremuloides 



<220> 

<221> misc_f eature 

<222> (54) . . {) 

<223> any nucleotide 



<220> 

<221> mi sc_f eature 

<222> (59).. () 

<223> any nucleotide 



<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 



misc_feature 
(63) . . () 
any nucleotide 



misc_f eature 
(72) . . () 
any nucleotide 



misc_f eature 
(79) . . () 
any nucleotide 



misc_f eature 
(83) . . () 
any nucleotide 



misc_feature 

(99) . . () 

any nucleotide 



<221> misc_feature 

<222> (114).. () 

<223> any nucleotide 

<220> 

<221> misc_feature 

<222> (117) . . <) 

<223> any nucleotide 

<220> 

<221> misc_f eature 

<222> (121) . . () 

<223> any nucleotide 

<220> 

<221> misc_f eature 

<222> (138). .() 

<223> any nucleotide 

<220> 

<221> misc_feature 

<222> (141).. () 

<223> any nucleotide 



<220> 
<221> 



misc feature 



<222> 
<223> 



(144) . . <) 

any nucleotide 



<220> 

<221> misc_feature 

<222> (153).. {) 

<223> any nucleotide 

<220> 

<221> misc_feature 

<222> (178).. () 

<223> any nucleotide 

<220> 

<221> misc_f eature 

<222> (200).. () 

<223> any nucleotide 

<220> 

<221> misc_f eature 

<222> (212).. () 

<223> any nucleotide 

<220> 

<221> misc_f eature 

<222> (221) . . () 



<223> any nucleotide 
<220> 

<221> misc_feature 

<222> (231).. () 

<223> any nucleotide 

<220> 

<221> misc_feature 

<222> (245) . . () 

<223> any nucleotide 

<220> 

<221> misc_feature 

<222> (252).. () 

<223> any nucleotide 

<220> 

<221> misc_feature 

<222> (266).. () 

<223> any nucleotide 

<220> 

<221> misc_feature 

<222> (274).. () 

<223> any nucleotide 



40 

<220> 

<221> misc_feature 

V- 

A 

<222> (281).. {) 

I* 

<223> any nucleotide 

1 <220> 

^ <221> misc_f eature 

<222> (306).. () 

<223> any nucleotide 

<220> 

<221> misc_feature 

<222> (323) . . () 

<223> any nucleotide 



<400> 40 

aacccagcaa ctcccaaagc ttgtgcaagc tacgacattg ttgcactcgg ttcnaaggna 60 

tgnagcatca cnacgtagna acnagcatcg cacgaactna cattcaatgc actnatnacc 120 

naatctgctc gcatctcnat nccnaagcga tgnaagcagt ttccaattgg ggcgaggnat 180 

ctgggcatgg agtctgcggn taacaccgag gnatacactc natgcctttg naatctcaca 240 

tttgnagcag cnaagtctgg tttgcnaagc agtnacctcg nattctgctg ctcttgctgc 300 

atttgnaaca gggtttttgc ctnactttgt ccacagcgtc ttgtgataga ttactttctc 360 

tactaa 366 



